6LQFH 3ODWR WKDW D SURPLVLQJ FRQFHSWLRQ RI NQRZOHGJH LV WKDW RI MXVWLÀ HG WUXH EHOLHI , VD\ LW LV SURPLVLQJ EHFDXVH LW LQFRUSRUDWHV WKH QHFHVVDU\ DV ZHOO DV ,QVWLWXWR GH )LORVRÀ D )DFXOGDGH GH /HWUDV GD 8QLYHUVLGDGH GR 3RUWR 9LD 3DQRUkPLFD VQ 3RUWR 3RUWXJDO (PDLO OXLVPODXJXVWR#JPDLOFRP /XtV 0 $XJXVWR FRPSOHWHG D 3K' LQ WKH KLVWRU\ RI SKLORVRSK\ DW WKH 8QLYHUVLWp 3DULV ,9 ² 6RUERQQH 3DULV )UDQFH LQ +H LV D SRVWGRFWRUDO UHVHDUFKHU DW WKH ,QVWLWXWH RI 3KLORVRSK\ RI WKH 8QLYHUVLW\ RI 3RUWR DQG D SRVWGRFWRUDO IHOORZ RI WKH )RXQGDWLRQ IRU 6FLHQFH DQG 7HFKQRORJ\ RI 3RUWXJDO )&7 +LV UHVHDUFK IRFXVHV RQ KXPDQ FRJQLWLRQ ZLWK HPSKDVHV RQ XQFRQVFLRXV FRJQLWLRQ DQG DEQRUPDO PHQWDO SURFHVVHV HVSHFLDOO\ SV\FKRVLV ,Q WKLV FRQWH[W KH LV DOVR LQWHUHVWHG LQ WKH XVH RI VRPH ´SKLORVRSKLFDOµ FRQFHSWV VXFK DV NQRZOHGJH DQG EHOLHI LQ FRJQLWLYH VFLHQFH DQG RWKHU VFLHQWLÀ F GLVFLSOLQHV $V D PDWWHU RI IDFW LQ WKH 7KHDHWHWXV 3ODWR GRHV QRW DUJXH LQ IDYRXU RI ZKDW DSSHDUV WR EH WKH À QDO RI D VKRUW OLVW RI FDQGLGDWHV IRU NQRZOHGJH WR ZLW ZKDW ZH WRGD\ FDOO MXVWLÀ HG WUXH EHOLHI KH FDOOHG LW ´WUXH EHOLHI ZLWK ORJRVµ EHFDXVH LQ LW KH LPSOLFLWO\ HPSKDVL]HG ZKDW LQ RWKHU SODFHV KH YHKHPHQWO\ GHIHQGHG WKH FODLP WKDW NQRZOHGJH LV VROHO\ RI WKDW ZKLFK ZKROO\ WUDQVFHQGV WKH SK\VLFDO ZRUOG FI WKH DQDORJ\ RI WKH GLYLGHG OLQH LQ 5HS 9, G ² H 7KLV LV WKH LGHD RU LQ RWKHU ZRUGV WKH HVVHQFH RI HDFK DQG HYHU\ WKLQJ 7R VSHDN RI WKH HVVHQFH RI D WKLQJ EHFDXVH LW LV ´WKDW ZKLFK HDFK WKLQJ À QGV LWVHOI EHLQJµ FI 3KDHGR GH DOO WUDQVODWLRQV DUH PLQH LV WKH VDPH DV WR VSHDN RI LWV WUXWK DQG WR NQRZ D WKLQJ LV WKXV RQO\ SRVVLEOH ZKHQ RQH KDV FDSWXUHG LWV HVVHQFH 7KH FHQWUDO WKHVLV RI WKH 7KHDHWHWXV D WKHVLV ORVW LQ WKH GLDOHFWLF WKDW DLPV DW UHDFKLQJ DQ DSRULD LV WKDW WKHUH LV NQRZOHGJH ZKHQ ´WKH HVVHQFH DQG WKH WUXWK >RI D SURFHVV RI UHDVRQLQJ RQ WKH LPSUHVVLRQV@>«@ FDQ EH DWWDLQHGµ 7KHDHWHWXV G ZKLFK RI FRXUVH LV QHYHU 7KH UDWLRQDOH RI WKH 7KHDHWHWXV LV SXUHO\ QHJDWLYH QR NQRZOHGJH FDQ FRPH IURP VHQVH GDWD EHFDXVH WUXWK LV SULRU WR WKH PDWHULDO ZRUOG

7KH À UVW SUREOHP ZLWK WKLV DQDO\VLV LV WKH DGKHUHQFH WR WKH 5\OHDQ GLVWLQFWLRQ EHWZHHQ NQRZOHGJHWKDW DQG NQRZOHGJHKRZ DQG WKH UHVWULFWLRQ WR WKH À UVW NLQG LH WR NQRZOHGJH RI SURSRVLWLRQV QDPHO\ RI SURSRVLWLRQV À WWLQJ LQWR WKH VWUXFWXUH ´6 EHOLHYHV WKDW µ ZKHUH ´µ FDQ EH À OOHG LQ ZLWK D ZHOO IRUPHG SURSRVLWLRQ S $OWKRXJK WKLV LV WR VRPH H[WHQW WKH FDXVH RI WKH WZR PDMRU Á DZV GLVFXVVHG LQ WKLV SDSHU , ZLOO QRW DGGUHVV LW KHUH VXIÀ FH LW WR VD\ WKDW , VHH WKH 5\OHDQ GLVWLQFWLRQ DV DQDO\WLFDOO\ DUWLÀ FLDO GHSLFWLQJ DQ XQUHDOLVWLFDOO\ FRPSDUWPHQWHG SLFWXUH RI KXPDQ FRJQLWLRQ 7KH WZR PDMRU Á DZV WKDW VKDOO WDNH P\ DWWHQWLRQ KDYH D FRPPRQ URRW D SULRUL WUXWK 7KLV LV H[SUHVVHG LQ WKH LQGHSHQGHQFH RI FRQGLWLRQ L IURP FRQGLWLRQV LL DQG LLL DERYH 7KH À UVW LQGHSHQGHQFH LV D PLVWDNH EHFDXVH LW LPSOLHV WKDW SURSRVLWLRQV DUH D SULRUL
LH D ODQJXDJH LQ ZKLFK KLVKHU PDLQ FRQFHUQ LV WR H[SUHVV GHÀ QH GHVLJQDWH V\PEROL]H PLPLF HWF UHDOLW\ RI ZKLFK DV D VSHDNHU VKH LV DQ XQDOLHQDEOH SDUW DV VXFK 6 FDQQRW WDNH D VLQJOH VWHS ZLWKRXW IRUPLQJ EHOLHIV DERXW WKH ZRUOG EXW 6 GRHV QRW WR WKDW HQG JR DERXW FROOHFWLQJ S·V WKDW DUH D SULRUL WUXH RXWVLGH D VSHFLÀ HG ODQJXDJH VHQWHQFHV DUH QRW WUXH RU IDOVH LQGHSHQGHQWO\ RI WKHLU EHLQJ EHOLHYHG IRU WKH VLPSOH UHDVRQ WKDW WKHUH PLJKW EH QXPEHUOHVV VHQWHQFHV DERXW WKH ZRUOG WKDW PD\ FRPH RXW WUXH RU IDOVH RQFH EHOLHYHG7KH VHQWHQFHV VWDWLQJ WKH IDFWV! ´$UIKV OLYH LQ 2ULRQµ ´a\_µ RU ´4XDUNV GRQ·W OLNH DQWLTXDUNVµ PLJKW DOO EH WUXH IRU DXJKW ZH NQRZ WKH\ PLJKW ZHOO EH SDUW RI WKH YDVW QXPEHU RI IDFWV RI WKH XQLYHUVH EXW WKLV LV ZKROO\ LUUHOHYDQW XQWLO VRPHRQH VD\ 6 EHOLHYHV WKDW $UIKV OLYH LQ 2ULRQ WKDW a\_ DQG WKDW TXDUNV GRQ·W OLNH DQWLTXDUNV $QG WKH VDPH LV YDOLG HYHQ IRU WKRVH SURSRVLWLRQV VHHQ DV D SULRUL RU DQDO\WLFDOO\ WUXH IRU LQVWDQFH DQG DJDLQVW SODWRQLVP ´ µ LV D WUXH SURSRVLWLRQ RQFH LW LV EHOLHYHG E\ D VXEMHFW ZKR LV LQ SRVVHVVLRQ RI D FHUWDLQ PDWKHPDWLFDO V\VWHP LW LV ZLWKLQ WKLV V\VWHP WKDW LV LQ LWVHOI D VHW RI EHOLHIV WKDW WKLV SURSRVLWLRQ LV WUXH DQG D SULRUL VR D SULRUL PHDQLQJ VLPSO\ WKDW WKH V\VWHP RI EHOLHIV PDNHV LW WKDW LW LV WUXH LQ LW 6XPPLQJ XS VHQWHQFHV DUH D SULRUL WUXH KHUH D SULRUL LQ WKH 3ODWRQLF VHQVH RI LQWHOOHFWXDO HQWLWLHV H[LVWLQJ SHU VH ZLWKLQ ZKDW 7DUVNL FDOOHG VSHFLÀ HG ODQJXDJHV ZKHQ LW FRPHV WR WKH ZRUOG DW ODUJH VHQWHQFHV FDQ QR ORQJHU EH WUXH OHW DORQH D SULRUL WUXH RXWVLGH WKH EHOLHIV WKDW FRQWDLQ RU H[SUHVV WKHP ,Q WKLV VFHQDULR DQG WDNLQJ LW WKDW QHFHVVDULO\ VRPH VXEMHFW 6 KROGV WKH EHOLHI S WKDW VQRZ LV ZKLWHD QHYH p EUDQFD WKLV EHOLHI FDQ RQO\ EH YDOXDWHG DV WUXH LI LQ WKH DFWXDO ZRUOG ZKHUH 6 OLYHV WKHUH LV VXFK D WKLQJ DV VQRZQHYH ZKLFK VKH FDOOV &I LELG S %\ SURFHHGLQJ DV VXJJHVWHG E\ 7DUVNL LELG S LH E\ UHSODFLQJ D SRUWLRQ RI WKH QDWXUDO ODQJXDJHV (QJOLVK DQG 3RUWXJXHVH E\ ODQJXDJHV ZKRVH VWUXFWXUH LV H[DFWO\ VSHFLÀ HG , DP KHUH WDNLQJ OLEHUWLHV ZLWK WKH WUDQVLWLYHQHVV RI WKH YHUE ´WR VSHDNµ LQ WKH EHOLHI WKDW VSHDNLQJ D ODQJXDJH LV D PHDQV RI VSHDNLQJ UHDOLW\ LQ WKDW ODQJXDJH LV SUHFLVHO\ WKH DWWHPSW WR FUHDWH D RQHWRRQH PDSSLQJ EHWZHHQ ZRUGVVRXQGV DQG UHDOLW\ 7R EH PRUH SUHFLVH ZKHQ VSHDNLQJ D ZRUG RQH VSHDNV
KHQ GUHDPLQJ RQH DSSDUHQWO\ KDV EHOLHIV EHOLHIV WKDW DUH SURGXFHG E\ RQH·V ´HSLVWHPLF IDFXOWLHVµ , LQIHU WKDW WKLV PHDQV IDFXOWLHV FDSDEOH RI FRQGXFLQJ RU FRQWULEXWLQJ WR NQRZOHGJH GUHDPLQJ LV D ZHOOGRFXPHQWHG SKHQRPHQRQ WKDW DSSHDUV WR EH HVVHQWLDO IRU XQNQRZQ UHDVRQV LW LV PRVW SX]]OLQJ SUHFLVHO\ EHFDXVH LW VHHPV WR WULFN XV LQWR DOO VRUWV RI ZURQJ EHOLHIV EXW WKHUH LV DEXQGDQW HYLGHQFH WKDW ´HSLVWHPLF IDFXOWLHVµ DUH RIWHQ LQYROYHG IRU LQVWDQFH WKHUH KDYH EHHQ PDQ\ UHSRUWV RI VROXWLRQV RI PDWKHPDWLFDO SUREOHPV EHLQJ IRXQG LQ GUHDPV %HFDXVH LW LV D SKHQRPHQRQ EURXJKW DERXW E\ RQH·V ´HSLVWHPLF IDFXOWLHVµ ZRUNLQJ MXVW À QH WKHQ RQH LV MXVWLÀ HG LQ KROGLQJ WKH EHOLHIV RQH KROGV ZKHQ GUHDPLQJ 1HYHUWKHOHVV WKH IROORZLQJ VFHQDULR ORRNV UDWKHU XQOLNHO\ L ´ µ LV D WUXH SURSRVLWLRQ LL 6 EHOLHYHV WKDW ´ µ LV WUXH LLL 6 LV MXVWLÀ HG LQ WKLV EHOLHI EHFDXVH VKH JRW LW LQ D GUHDP
6 NQRZV WKDW ´ µ 
7KH SUREOHP ERWK IRU LQWHUQDOLVP DQG H[WHUQDOLVP LV WKH VHSDUDWLRQ RI WUXWK IURP MXVWLÀ FDWLRQ 6LPSO\ WKLV QRWLRQ RI MXVWLÀ FDWLRQ ZKLFK , SURSRVH WR FDOO MXVWLÀ FDWLRQ SRVW YHULWDWHP GRHV QRW GR MXVWLFH WR WKH EDVLFDOO\ VHUYLFHDEOH GHÀ QLWLRQ RI NQRZOHGJH DV MXVWLÀ HG WUXH EHOLHI :KDW IROORZV LV P\ DWWHPSW WR UHSODFH WKLV QRWLRQ RI MXVWLÀ FDWLRQ ZLWK RQH WKDW LV LQVHSDUDEOH IURP WKDW RI WUXWK LWVHOI WKXV HOLPLQDWLQJ WKH FDXVH RI WKH DSSDUHQW VXFFHVV RI WKH *HWWLHU FRXQWHUH[DPSOHV *RLQJ EDFN WR +HQU\ DQG WKH EDUQ VFHQDULR OHW XV QRZ FKDQJH WKH RUGHU RI WKH FRQGLWLRQV LQ WKH FDQRQLFDO WULSDUWLWH DQDO\VLV LQVHUWLQJ LQ LWDOLFV QHZ HOHPHQWV FRQGXFLQJ WR WKH HOLPLQDWLRQ RI WKH 3ODWRQLF DVSHFWV DERYH
L +HQU\ EHOLHYHV WKDW WKH EXLOGLQJ ZKRVH IDoDGH KH VHHV LV D EDUQ LL +H LV MXVWLÀ HG LQ EHOLHYLQJ WKDW LW LV D EDUQ EHFDXVH LW DFWXDOO\ LV D EDUQ LLL 7KH EHOLHI WKDW WKH EXLOGLQJ ZKRVH IDoDGH KH VHHV LV D EDUQ LV WKXV WUXH -RKQ NQRZV WKDW WKH EXLOGLQJ ZKRVH IDoDGH KH VHHV LV D EDUQ ,W LV +HQU\·V EHLQJ MXVWLÀ HG LQ EHOLHYLQJ WKDW KH LV ORRNLQJ DW D EDUQ WKDW PDNHV WKH SURSRVLWLRQEHOLHI ´WKLV LV D EDUQµ WUXH /HW XV FDOO WKLV NLQG RI MXVWLÀ FDWLRQ WR RSSRVH LW WR WKH RQH DERYH MXVWLÀ FDWLRQ DG YHULWDWHP 7KH EDVLFDOO\ IDUIHWFKHG WKRXJKW H[SHULPHQWV WKDW PDNH +HQU\ IDLO WR EH MXVWLÀ HG ORVH WKHLU VFLHQFH À FWLRQ DSSHDO DQG ZH DUH EDFN WR WKH VHULRXV GRPDLQ RI ULJRURXV DQDO\VLV :KDW LV WKH SD\RII RI WKLV QRWLRQ RI MXVWLÀ FDWLRQ DG YHULWDWHP" $FWXDOO\ WKHUH DUH DW OHDVW WKUHH WKLQJV WR EH JDLQHG À´SURRI µ RI WKH ´WUXWKµ RI EHOLHIV LV UHTXLUHG 1HYHUWKHOHVV DQG WKLUGO\ ZH GR QRW IDOO LQWR HQGOHVV GHEDWHV DURXQG WUXWK WKDW WKRXJK LQWULFDWH HQRXJK KDYH EURXJKW QR SURJUHVV WR SKLORVRSK\ WUXWK DV FRKHUHQFH FRUUHVSRQGHQFH RU HYHQ LGHQWLW\ WR QDPH EXW WKH PRVW TXHUXORXV VWDQGV ZLWK UHJDUG WR WUXWK FHDVH WR LQWHUIHUH ZLWK SURJUHVV LQ HSLVWHPRORJLFDO PDWWHUV 7KLV VDLG OHW XV WKHQ VHH KRZ WKLV FRQFHSW RI MXVWLÀ FDWLRQ DG YHULWDWHP IXOÀ OV WKH SURPLVH RI WKH FRQFHSW RI NQRZOHGJH DV WUXH EHOLHI )LUVW RI DOO LW LV LQWHUHVWLQJ WR UHPDUN WKDW , SDUWLDOO\ ERUURZHG LW IURP D ORJLFDO FRQFHSWLRQ PHDQW WR EH RI XVH LQ DQ HSLVWHPLF ORJLF ZLWK MXVWLÀ FDWLRQ WKH PDMRU GLIIHUHQFH EHLQJ WKDW ZKLOH LWV FRQFHSWRUV DLP DW XVLQJ LW WRJHWKHU ZLWK WKH PRGDO FRQFHSWLRQ RI WUXWK , VHH LW DV FDSDEOH RI LI QRW DOWRJHWKHU UHSODFLQJ WUXWK DW OHDVW VXEPLWWLQJ LW WR WKH UHTXLUHG MXVWLÀ FDWLRQ LQ WKH FRQFHSW RI NQRZOHGJH DW LVVXH 7KLV FRQFHSW RI MXVWLÀ FDWLRQ FDQ EH VXPPDUL]HG LQ WKH IROORZLQJ WKUHH PDLQ SRLQWV
2XU EHOLHIV FRQFHUQ WKH ZRUOG DQG WKH\ FDQQRW JR EH\RQG LW 7KXV WKH ZRUOG MXVWLÀ HV RU QRW RXU EHOLHIV WKH ZRUOG DW ODUJH LV WKH WKHDWUH RI WKH MXVWLÀ FDWLRQ RI RXU EHOLHIV ,I 6 KROGV WKH EHOLHI WKDW VQRZ LV ZKLWH WKHQ 6 LV HLWKHU MXVWLÀ HG LQ KROGLQJ WKLV EHOLHI EHFDXVH LQ WKH ZRUOG VQRZ LV DFWXDOO\ ZKLWH RU 6 LV QRW MXVWLÀ HG EHFDXVH VQRZ LV RI VRPH RWKHU FRORXU 6XEV\VWHPV RI WKH ZRUOG HJ PDWKHPDWLFV WKH VHOI HWF DUH VWLOO SDUW RI WKH ZRUOG DQG WKXV WKHUH LV QR MXVWLÀ FDWLRQ RXWVLGH WKH ZRUOG )XQGDPHQWDO IRU LVVXHV LQ WKH SKLORVRSK\ RI VFLHQFH VLPSO\ VWDWHV WKDW D MXVWLÀ FDWLRQ IRU D EHOLHI LV FRPSDWLEOH ZLWK DOO RWKHU MXVWLÀ FDWLRQV IRU WKH VDPH EHOLHI )RU LQVWDQFH ´ µ LV D MXVWLÀ HG EHOLHI JLYHQ WKH HQWLUH HGLÀ FH RI PDWKHPDWLFV EXW LW LV DOVR MXVWLÀ HG E\ WKH ZRUOG DW ODUJH LQ WKDW LI WR WZR RUDQJHV RQH DGGV WKUHH PRUH WKHQ RQH KDV À YH RUDQJHV 7KLV DW WKH VDPH WLPH HPSKDVL]HV WKH IDFW WKDW WKH ZRUOG LV WKH WKHDWUH RI WKH MXVWLÀ FDWLRQ RI RXU EHOLHIV DV ZHOO DV WKH IDFW WKDW LQ RUGHU WR EH MXVWLÀ HG RXU RYHUODSSLQJ V\VWHPV RI EHOLHIV KDYH WR ´PDWFKµ LI UHODWLYLVWLF SK\VLFV DFWXDOO\ LV MXVWLÀ HG DQG VR LV FODVVLFDO SK\VLFV WKHQ WKH MXVWLÀ FDWLRQV IRU WKHVH V\VWHPV RI EHOLHIV WKHRULHV LI \RX ZLOO KDYH WR EH FRPSDWLEOH %XW WKLV DOVR PHDQV WKDW QR VXEV\VWHP RI EHOLHIV H[KDXVWV WKH H[SODQDWLRQ DQGRU WKH GHVFULSWLRQ RI WKH ZRUOG $V D PDWWHU RI IDFW FRPSDWLELOLW\ RI MXVWLÀ FDWLRQV FDQ EH VXFK DV WR EH VLPSO\ LGHQWLW\ LH WZR DSSDUHQWO\ GLYHUVH MXVWLÀ FDWLRQV IRU WKH VDPH EHOLHI PLJKW DFWXDOO\ EH RQH DQG WKH VDPH MXVWLÀ FDWLRQ HJ ´ µ DSSHDUV WR EH GLIIHUHQWO\ MXVWLÀ HG LQ FDVH WKH EHOLHI LV SXUHO\ PDWKHPDWLFDO RU LI RQH LV UHIHUULQJ WR RUDQJHV EXW DUH WKHUH UHDOO\ WZR GLIIHUHQW MXVWLÀ FDWLRQV RU RQO\ RQH" , DP KHUH JHWWLQJ ULG RQFH DQG IRU DOO RI WKH GLVWLQFWLRQ EHWZHHQ EHOLHI DQG SURSRVLWLRQ SDUDGHG E\ WKH FDQRQLFDO DQDO\VLV RI NQRZOHGJH S DQG WKH EHOLHI WKDW
